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Abstract 



PROBLEM TO BE SOLVED: To provide a deviation preventing device for any vehicle from a traffic lane, which can 
give a proper control torque for steering in accordance with the driver's level of consciousness without obstructing 
the steering operation based upon the driver's will and can inform the driver about his vehicle deviating from the 
intended traffic lane without giving him a sense of incompatibility. 

SOLUTION: A sideways dislocation calculating means 4A calculates the sideways dislocation of the running position 
of a vehicle 1 from the reference position on a running traffic lane while a control torque calculating means 5 
calculates the control torque for steering of such a size as the driver can easily overcome on the basis of the 
dislocation amount obtained by the calculating means 4A. The calculating means 5 includes a control gain setting 
means 5C, and thereby the control gain of the control torque calculated on the basis of the dislocation amount is set 
on the basis of the vehicle operating situation which is sensed by situation sensing means 26, 27, 28, 29, 30. A 
control means 6 controls a steering actuator 21 so that the control torque set by the means 5 is generated in such a 
direction as decreasing the sideways dislocation. 
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fl* i: . Mffliy-f >»«*S5 C tt. H 1 0 ( b ) top 
-fid to KBKtffiv^g. $M yKb£»«toBf* 
ckotoS^-r-S.. =5r±3. HI 0 (b) SMJgtfa, 
WT^I^ii^M VKb^lt l/ty****. ifittStH 

^nmm^cnm^m±thtz^xh & . -fttott 

L . SffiMEs^ a 2 £Lh<0*&"r» 4 H 9 >f * 
llttLX\>->&bi%i.t>ti&<0X\ MhtZZ-tf-x.*^ 
i o izyj y K b fcWJgtt k b ! 4 T'Ttf s «k 3 lz LX V ^ 

?TflBttJ4ft4WC. 0T«fflk M mTto4T{f^^J: dfc 

[ o o 5 6 ] § f>^, «9»y-f ym^ms C«, 

5. 

[00 57] -edT\ ^syK;U<?)^h^^(4. ^f7 
'Jy/i/t7h4 0 (HI, HI 3(^-f) liztttk 

titzmmmm&msc t lx mm Y)V9^y*rimz 
(rtmvjv?, tikt&ftmmizw&Lxztiztiyj yK 

c 1 , Kc 2$rift^TS. 

[0058]o4'9.HlO(c), (d)^"fJ:o 
to iitth;^3W**v«, 4^. tMf^a^^tv^ 
S, *ti?tiy-4 yK c 1 , K c 2 SrtJf^rtcTtfi 4 3 
*ISSk-fi. HI 0 ( c ) , (d> *K tMBWl'?** 

t«! v±com&, Rvmmftmmtfvai vxtnms 

■&"C»4 . H 9 -f ^ W g B^SJBt- <t 0 ^ff* **» <b 

[0059] CICOJ; 5 to&flfc WW? . tMfeftiSLKtoCt 
T^MyKcl, Kc 2?rTtfl»-ri:lC«):D. H9-f^ 

TV^S. 4fc, Mfiy-f >«£¥»5C-Ct±. 
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yfcKS&J-Skkfcfc, ^ y#ffi$g£i^M y 

[0060] bX\ »T?faX-^ 2 1 (4. X 

•C*ixtfJ:<. Witf. 01 3te**±5t=» 
y/-/^7 h4 O^E^L^I — y 3 V^— Z. 0 £>T 

q&-*4 l£i91ftJ£LT*>J:^. *-*4 

t-A4 2 ai:^* — — )VA 2b k^Srl^* 
-Adf-\*4 2Sr^-LTfi : ^a^ ^-A*^ -;l-4 2 

^4 3^^-TI.. icOWl^y $-y*40fc:J:9. 7J 
#-^-?4 1 jWi*Lfc%& - Ct> K^-f^-teSSC 

*4 1 tlibfc Wl^ £«£««>MKtcRS6$*vC*i 0 , 0! 

[00 6 1] 3ri3. MWWW^Jiaj^SStnybo- 
5 6 coPalfcti:. HK(:M7^faX-^ 2 1 X'WR 

m&mmb ^x^mmm^^mmt. ±m<?>£ o km 

1 IZyjk-ti. 0 IZfttchtlh . 

mfeZft (Xf77S 10). $IJWX-f >y^2 3#:tV 

>f-yf2 3 WJt>-Clbttii£. ^T77S2 0 

Hj^g 5 A*Cflr?*i*fcl6 tfcWW Y)V7*n& L ( X 
T77S20) . *M6fflM»W^ajE¥a5BTi«0 
fHffil h ^fitMEKSo* < «IE£Sfe t ( Xf v 7 s 
3 0 ) s S fflfflW ytaS¥S5 CtcJ: O&Sfctf 

40) . -etT. 3yhD-76Sratr. dcofltinjS 
mizm^KfflEzmziitifflfflhwizmttzfflffl&x' 
m&T7i-^-?2i$:ftM2it&bbUz, itmm 

75»2 4t:a5?«^{iJ*-r* UT77S5 0) . 
[0 0 6 3] ifOio^aiSrlll 2^n-y^iaSrffl 
vvtjRBJttixtf* *ff*»lc*tL"t. K94Afflrcii£ 



flWMrlf* a . *WftifcBll*.iI3ai ( U-Vtf-f 
^xyXfA) Tii. *i\ ;M5 2£SI£fcIi«i8 

rmmrsmztm&m~f haa y ^iraj lt . ;oat 
(cjp»^. zkiz. ztz£%m&mLizm^x<y 

J>Ka, Kb, Kcl, Kc, KdS-fS^L. ioL 
T# 4>*i3fei*«6ffl#J«l h^Tc fcS^V vzmfcT91~ 
j.x-^2 1 *f»6$-»i:4. 

[0 0 64] C^± t 9. H5^^«oaHKb^fc*tt 
T^^-^x-^ 2 1 J4tM6fflffl« WW? i:**JD^$ 

«! 2 2 fflMEjiSf-U 2 2 $rtefl6-ri> . 

i^i ^4«^aatco^-C5Efc:l¥3*t*ttf . SOT Wt'? 

^t*^* 1 t> b'<7)mmmm-&frv>&wx"b & . «rm 
{4. zcomMis.Uizm^xm.^j^xcomttiM.^Yo 

H4"C4fti: atK4"t« L C b |fi)IEK ( 38KII2f 
[6], ^^5B#^«l73^8Eit) (««*) A 

y 0 bLxntn-t^, 

[0065] LXW$&X(7)ffittl$L& Y 0 

^ 1 ttffijfii left tt 4 M»ffi«1ff« k . - ^3fitfi^i 0 
i $ ^ izMM 1 j&» ^ffiK L «»t«Hut)R 2 ^ ffi jStcfe ft 

^i^^maj-ri.. ttz. m&ommizmmmb. m& 
<mtm*m$ LxmLLtsmtd-z&iMiziitt&mi 
{ffiffl&bfrbwmmnijftz&iiiL* zcoimmtt 

[00 66] ZZX'te. H4{^-TJ;3^, H2^ajjS 

(lc2) m«iffijSi (Leu *>few^iatft 
tfij^t-s k^aot"§ sttiDS. oiD, hi ^aj.-s ( l 
c 1 ) frbmftAX'cvm&vi / zmMtifffit£%txnt> 

ti&SmUzfo&W&b IX, Ztlt>cr>mitii&fi.(L 

c 1 ) fc»28iajj£ ( lc 2 ) k zteAstzmMb . 

1 Oitfi 1 *!*]^ k j&ftfir-tft /3 k LTmaj-f * . 
[0067] C^io^LT, ^TOitniAY 

0 kflMi83&«jwjs*i*k, «rr^t*®aj#S4A{±. 
$ t>iz\m/3izmm*yy3 2xmm^ti^m^Mm 



(9) 
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Vkffifevmttzmixm-?ti$Ztt&±y (Ay = £ 
xvxt) ££fflU £;h.fc^£K*J»t4ttf*x* 

(«i«n) ay, ztmLxmrsmRtrnztsi-tz™ 

m-ftlM-AY ( = AY 0 +/3xVxt) fcWaii'*. 
[0068] — 2r. jfr-:/ftfcfcvvt <ffl*>ttliIft*Wf 

Gil. attifi««»as^a7fc:j:o»ffi3^*^ 

154 B tc J: 0 s at»tt"t*L C^HiMf 
ff]/-yv>$im (iiS&BW) p£it5tU -r^iiSSflW 

mmsmtitzmimia^ (lcd ks?2i*mj* ( l 

C2) S4>tC»2*ffijS (LC2) ^ffiK 

L/2ttt»Srfc:» 3 tfcffi^ ( L C 3 ) £JR 0 . 1 fcffijft 
(LCI) 3&»4>IS2«iai^i (LC2) (CS4*1«KC^ 
WWLClLC2k. SF?2l$ajj& ( LC 2 ) 3&»^>»3« 
(LC3) t;:M-l>3l2<^? Wl-LC2LC3k<7) 

&^Jg#£!lS2&t&£ (LC2) IZtett&ftimM 

fc*4MS»0fc*»6if528KiJii* (LC2) 
^_yc7)fl^ (JlSSft*) p Sr ( 1 ) 5$£ffl^T»iti 
U j£$*y^3 2Tl$ai£ft&mW<^fi : 3£ 

flEvfcjflwc ( 2 ) 3S»»6*iiesutG*jtffi'r&. 

[007 0] .lOidKLT. *ftfix*AY^ajn3l« 

J4. *-fft*AY(cJtff!U fi-x *cn>±% £ £tt 
W^fMlK. CKOflmtaAY^tT 

-fix* A Y t^JEE t - *Pi **ttfr»*4l* < **i«BOli-r 
4U»±WU?Ty£l£5t-f&* i \ w$**tfc, Dti t hM± 

b;^Ty^&S(i-ffi«Ty.mTlWIR$ilft. 

[007 1] CWJ: d h/P^ Ty SSJR-t 

a i k t\ ntrtim± V)V9 Tym*:c*s c t t4& 

< . $|-f ftKit h )V9 T y c7)^;# $ 14 H 5 4 ' td^SAK 
WU?Ty*W?-£tU>l:. h*5-fAtt<DHJfflR (jBK 

mmmfr t>m t ra o . mMftB^KE** > h 7 4 ; ^* 

T=Sr<*Pifl*^)iJEjE<0fcJ6tfc^rS&i:*4. $ 
•f*U»jt h Ty Hi (F9;U4l8j!3ffl£tf> K 

5 t x i *ftrc& 9 . £ oi§-& „ mil* 1 <5 vs& 



[0072] -et-c, i<o«rmi»±b^Tytt, a 

4«W**i*A Y 0 fcMVfcflfciS k*><^f MS*U>J5f 
J&5I8I t «fc4Jtf4»f*lS£fc* A y £ JDS LX%hiX 
h=fW9tftiM.* Y£ i i: fcjfcJgS*l*fcft. 

^ ^ i a C»H^)JftlKI»±^)#J»SrtT* o C t * ? 

[0073] =sr*3. mttmmmmmh^mii^m 

ACJ:4«-r*ll»jJ:h^^Ty^»aj«. ^-fixMAY 
^tTH6t^-ria^«tt^RaS§ix 3 5r^, 

0. flmH»ihh^Tyti, m-ftiM*Y&Jz*<& 

/i^Ty£0k tT. i<0«« (^«») J: 0 
liY^SSiWcK'Srfitf. SrmEftjhh^Ty 

<0*&. «M*iWWith^TyS:aW^i»AYt^t - C 
[0 0 74] §^>C 07tc^-TJ;dlc. ^^^«<t 

o *>«rf n*A yct)^# < =5rixii s ^-m»A 

ymS-iSSi-Si^lcLTt «tv^. ifcV^ M«h^ 

tcfli<«0"C, flttiiSftKG<o^S$fc:jEtT*W*&« / ^ 

ft. «IJD5IJKGCD^# §j^G 1 JjLh<0*&J4««6«IJft 1- 
)V9T g $ «*T g m tflJK-ri> . 
[007 5] Z<7)®.f&m®)h)l>7Tgitt5-Ztl&b. 

n&) h )V 9 T g (4 , £ ft* 1 & jtA-f 2> A— 45 

^T^ffl-n>-es>^aitJp3S«GSrfrtoT^)it. - 
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[oo76] ttz. ffiB<n#$uz£ o \s->tmtf^m 
-rs.ik#T££. 

[0077]^ 4§flgJ8iM19 h^«jE¥S5 Bici 

*fiMfF»ii8&w^Tg<o3):ajn. ^tipjiJ^Gt^LTii 

8fc*i^.fc3$r«ttfcR5£S*vS:^. o4D. 

TgS:0tU, i<0««(^as») i 0 ifitJD3»KG 
<0***3W**< i firfitf, «flfflf»W^Tg£fi!M$ 
JKGCJS tTiS^-TI. X o iz LX i> X 
[00 783 .I<7)J:dfcLT. aW*ft*AYk*flnau* 

Gizm^tcmfcm&m h)u?rf&.&ztL& t „ mot b 

9izxK>mijm—u-y±(omm^nmL. m 
mit mm t nwnsmt ffl*r&*k tx , m 
m i *mwmzM-t& 4 "co**9*ia ( ffi$m%./w$ 
mm) ^liraw^i^^osfefcisis 

fcfcflELT. HI 0 (a) fci^-idtcsfelWria^fflv^ 

J: o t^y-f y K a £KJ£*-* . 
[0079] «roJ:atcy>f yKa&ssrtiifctci 

KJ4. ^yKat-en^*>-ti-r/h$< : 5r§^-C\ H 
^J^iitt^M&lzXhmftXMftMUfr^^zm 

*fl«0 JfcjatttffiV* k # £14 . y-f y K a i, ZtllZ&h 

aw»&<o^£i»ji:i-*£k y^y 

K a Uj$«ffiiMD(c J& t X&* fc/hS < & 5 <V>X\ 

?4 y K a #95fl; LTFrM y'SAWttS** t 6 i k tt 

[0 0 80] Srfc. HI 0 (a) tcfeftl.t! , t 
2 14. *KjaK*-HM»±-C# ■£> k k M= 
Si® * i» 1 4 £ k *»Srv««tf>KB!rtr Wttf. jOW> 

mzmszt? zitox-h*) . hio (a) c^rtnyr? 

y7*fc|»je**l4 iOT143rV^ <xwc, winy 4 yts 

se#a 5 at, *tmx#ni&& 2 6 tc x 0 awn* a y 
mizm^x^y^^commiyo^ (%m&.) 

h« ZLX. HI 0 (b) ^-tidK, «BK* t ia< 

[0081] z^xozyj >Kb<7)&mzx*). m& 



0 Y?4> WMb LZZ&thZkZ ffi±-t & £ k #T' 

kcje tr^^ twTtf t>ti& <r>x\ MMzy^i > k b 

SHfc tf H 5>f AjW1«J8*» 1 4 £ k 
[0082] ^ri5, a, , a 2 RrMMMkulZ. 
>f A(^)^ISc0R&± k miSiaflftOKik **WiTC# 4 k 
k K 9>f ^'*«jSWS2riS t h £ k A*$rV ^SS^Kffl 

r*rca*ur. aceofasrssLdifc^'Cfco. hi o 
sk.mM.n^y^-2 7 kizx o ztiztv^y ^tv^mni 

bfrfb&ttftm&kitiliiiL. HI 0 (c ) , (d) 
Kc 1 , Kc2iRgtS. 

[0 083] £<^J:3(ciM6h^^. a*Bft5*Kfc:iBt 
t^yKcl, Kc 2£/h$<-t&£k£J; , 9. 
^ i B<0«St = iOwH / Hftff Stf * -5 ^ k # C 

4„ y-f^Kcl, Kc 2(i-5-iX'e"ixiiMh;U 

^, «ttftj«Kfc:J5t"C«i«fc:/h$<**<o-C. sat 
y>f yK c 1 , K c 2 tfmtLX FJJ'WiSffl&Z® 
t4£k(i^rv\ 

[0 084] $rtJ, HI 0 (c) , (d)tfc(t4Ta 
l¥WkgBfi O^^i 4*^3S^Reihk* i MA-C# 4 k 

biii/ZFy-4 ■> ^mmm&i&t h^b ^^JStOKBI 

p*rc»*tff. jtB^fiSrR^Ldit^TftO. HI 0 
( c ) , H 1 0 ( d ) >y ~7"\iZWfc£ti-h h 

<7)xn^\ 

[0085]$^:, mmm 5 ±kB 

m^XfA >£®fcthbbi>lz, Y=54><tf*74v*} 
Mt6ffl«iJfll YMWhrA >K d 5r 0 lc LT *6**I*I^ 
0 xm^k l tztis^zii , *§jt6fflf|iijffil b;^Tc(:J;»)i 

if ^>ix4 £ k *»S35 0 . ii&m-thz b tfT 
[0086] £<7) j; 0 iz. ^^mmmh±mmz xti 

yM^b^fzwmnmmmizmtximmffl 

WbH-fTcOfflWy-OKa-. Kb, Kcl, Kc 
2, K d S £ k fr"C# h (OX\ YvJWMM. 

izx zmmmm-ffc r> , a^sr-^-i.^ o-ts^k 
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^bifX'^^X'hh. 

[0087] ttz. nw«7<^2 5KJ: l 3, tUK 
J80J0I W^Tc *«T»flaWI**tTlB***l*OT, 

awr^f-AX-* 2 1 ■?*i&-r*JMrawp Wl'?** 
-y mmmft^m) 2 9 , 6 , a 

flfcb/W;?-tey-?2 7, «IWS-b^2 8. ^-f 3 0 

tb&x ax &m<n%^t*mm? 

>f >«**R5Cfc:i3V^T1ll»y.-fyKa. Kb, Kc 
1, Kc2. Kd<0Sia-f-4t><0*!«W«fc:i. OfcR 

[0088] 4fc. KS^aj#l5ii. U— 9*1^-^2 
[0089] 

[ mi^sm ] £uj$£ L/si-Jti, ft *jr 1 iam^* 
hivvmmyj y&WLfet&zttfx-z&nx'. 

I*|£fi : &d.r2:#-e#&. 

[Hi ] -*%w<D-mmmt Lxnm&mimikmm. 
( a ) ~ ( f ) ^>jiraRwt*«WBrc*ft. 

[04 ] jfcfTU->1SIHM)WW- S«l5CW^¥liD0T'& 

h. 

[EI 5 3 ^U—^tt^OSaHwOV^TiffiB^f-S)^ 



[06 ] *%BBc?)-^i£^SIk LT^*^BtB&jtg!I 
X'hh. 

[07 ] *&wcD~mmmt Lx<owimmti±mw. 
mxhh. 

[08] ^m<r>-mtmmt Lx<n<mmmm±!£s. 

[09] *mHo-ntmBb tx<Dmm.mmm±mm. 
x°hh. 

[010] #J|HJi<?5— IQfcjgJtti: LXcr>mmWLffi±gi 

0. (a) teyjyKanskM^'yT&Tfci-m. (b> 
te^M b v 7°£^"t0. ( c ) {$^4 >K 

c i cot&jr? «y r &*Hm ( <* > c 2 cots 

[011] ##MH<O-0SJBB!Bi: LTomH^»±^ 
[012] *fMH<D-HJBeJBi: LT<9**JMJtfi&jluK 
[013] *fMH<0— SQft^JBi: LT<3**ifflKB&jfciS 
•T0T&&. 

1 Wffi 

2 

3 HfllflttR&MiSt 

4 a «r*i*»{fi#a 

4B j»S§ft*»ai^© 

5 MWWi^JMi^S 

5B M»WW?*|jE¥a 
5C 

6 Wm-n 

7 «JP3lJK»ai#S 

2 1 lDS7;faX-^ 

2 6 msm^ffi^s ( jMBttvR&aj^Ma ) 
2 7 mmn-ty^ ( 3H6«8iSiai^s ) 
28 w&Yivt^y+r {&mkw&&^m 

2 9 l^-ifu-^ ( aps«gi«!aj#a ) 

30 ^y* 

3 1 WlJ^-fey-^ 
3 2 m5$-fe>-^ 
LC XK4"C4R 
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